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57 ABSTRACT 
An improved system and method for aligning a display 
device with a substrate member such as a printed circuit 
board (PCB) having a plurality of electrical conductors 
thereon to provide reliable electrical contact between 
the display device and an electrical circuit mounted on 
the PCB are described. The display, which is preferably 
a liquid crystal display (LCD) having a plurality of 
electrically conductive terminals, is mounted in a base 
member and biased toward one end of the base member 
by a spring member mounted on the opposite end of the 
base member. Spacer material having a pattern of con 
ductors formed on a surface thereof is positioned adja 
cent to the LCD so that the conductors are in electrical 
contact with the LCD conductors. The base member 
further includes a plurality of alignment posts extending 
outwardly therefrom for mating with respective open 
ings in the PCB to position the PCB with respect to the 
LCD. When the PCB is properly positioned, the electri 
cal conductors of the PCB are in electrical contact with 
the conductors of the spacer material, thereby effecting 
electrical contact between the LCD terminals and the 
electrical circuit. 

23 Claims, 6 Drawing Figures 
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SYSTEM AND METHOD FOR ALIGNING A 
DISPLAY DEVICE 

BACKGROUND OF THE INVENTION 

This invention relates to electrically responsive dis 
play devices and in particular to a system for aligning a 
display device with respect to an external electrical 
circuit to effect electrical contact therebetween. 

Various techniques are known in the art for aligning 
a display device such as liquid crystal display with an 
external electrical circuit such as a printed circuit 
board. Such techniques include bonding a piece of con 
ductive film to the display; positioning the display 
within a casing of an electronic device such as an elec 
tronic calculator and fastening a printed circuit board to 
the casing so that the display is trapped in contact with 
the printed circuit board; and attaching the display to a 
plastic film material with the use of spring clips. 
These and other prior art display systems have sev 

eral disadvantages associated therewith. For example, it 
is difficult to maintain proper alignment and sufficient 
contact pressure between the display and the printed 
circuit board for reliable electrical contact therebe 
tween. It is particularly difficult for large displays hav 
ing high density conductive patterns formed thereon 
because generous alignment tolerances present in the 
system often lead to mismatch between the electrical 
contacts of the display and those of the printed circuit 
board. In addition, prior art display systems are not 
flexible enough to compensate for variations in display 
dimensions which occur among electronic devices. 
Further, display assembly is complicated by the fact 
that the display cannot be tested for proper operation 
until it is integrated into an end product such as a calcu 
lator system. Repair and/or replacement of the display 
and associated components is often difficult and incon 
venient. 

SUMMARY OF THE INVENTION 

It is therefore one object of the present invention to 
provide an improved system for aligning an electrically 
responsive display device with an external electrical 
circuit to maintain reliable electrical contact therebe 
tWeen. 

It is another object of the invention to provide a 
System for aligning liquid crystal displays of various 
dimensions with a printed circuit board so that reliable 
electrical contact is effected between the display and 
the printed circuit board. 

It is yet another object of the present invention to 
provide a display alignment system which is suitable for 
aligning a large liquid crystal display having a high 
density conductive pattern etched thereon with a 
printed circuit board to effect reliable electrical contact 
therebetween. 

It is still another object of the invention to provide a 
modular display system capable of being tested prior to 
assembly into an electronic device. 

It is a further object of the invention to provide a 
display system having improved repair and replacement 
capability. 

Still a further object of the present invention is to 
provide an improved liquid crystal display system for 
an electronic calculator. 
These and other objects are accomplished in accor 

dance with the present invention by providing a system 
and method for positioning an electrically-responsive 
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2 
display device having a plurality of electrical terminals 
with respect to a substrate member having an electrical 
circuit mounted thereon to effectuate electrical contact 
between the display terminals and the electrical circuit. 
The system is comprised of a base member for holding 
the display device in a fixed position therein; spacer 
material having a pattern of electrical conductors 
formed on a surface thereof for being disposed adjacent 
to the display device within the base member so that the 
conductors of the spacer material are in electrical 
contact with the display device; and an insulative sub 
strate member having a plurality of electrical conduc 
tors formed thereon which are electrically connected to 
the electrical circuit. Precise alignment is achieved 
between the display device and the substrate member 
by positioning the substrate so that a plurality of align 
ment posts mounted on the base member and extending 
outwardly therefrom are in mating engagement with 
respective ones of a plurality of openings extending 
through the substrate member. When the substrate 
member is properly positioned with respect to the base 
member, the electrical conductors of the substrate 
member are in electrical contact with the conductors of 
the spacer material, thereby electrically interconnecting 
the display device with the electrical circuit. 
The display device is preferably a liquid crystal dis 

play device of the twisted nematic type having a polar 
izer sheet associated therewith. The substrate member is 
preferably a printed circuit board. In one embodiment 
the base member includes a flexible spring member for 
exerting biasing pressure on the liquid crystal display to 
maintain the display in a fixed position with respect to a 
predetermined reference position on the base member. 
In another embodiment the spacer material is comprised 
of a pair of compressible rubber strips, which are posi 
tioned in contact with the liquid crystal display on op 
posite sides thereof so that the conductors of each rub 
ber strip are in electrical contact with respective termi 
nals of the display. The rubber strips preferably extend 
above the liquid crystal display by a predetermined 
amount so that the printed circuit board will exert bias 
ing pressure thereon to compress the strips against the 
display so that the display will be held in a fixed position 
with respect to the printed circuit board and sufficient 
contact pressure is maintained between the display and 
the printed circuit board for reliable electrical contact 
therebetween. In yet another embodiment of the inven 
tion the alignment posts are staked to hold the printed 
circuit board in a fixed position with respect to the base 
member and the display. The base member further in 
cludes a plurality of openings positioned along the pe 
rimeter thereof in registration with respective openings 
in the printed circuit board for allowing the printed 
circuit board and display to be affixed together by 
means of screw members, the screw members being 
removable to permit disengagement of the printed cir 
cuit board and the base member. 

In a preferred embodiment the base member is a rect 
angular member having two side members and two end 
members interconnected to form a hollow chamber 
therebetween for receiving a liquid crystal display de 
vice therein. Each of the side members and end mem 
bers includes a ridge member projecting therefrom into 
the chamber along at least a portion of each side and 
end member for supporting a liquid crystal display 
when the display is positioned within the chamber. One 
of the end members has a wedge-shaped spring member 
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comprised of a plastic material projecting therefrom 
into the chamber for biasing the liquid crystal display 
toward the other end member. To facilitate positioning 
of the liquid crystal display and the printed circuit 
board with respect to the base member, the base mem 
ber includes a reference indicator marked thereon to 
indicate the proper orientation of the display and 
printed circuit board. 

5 

The display alignment system of the present inven 
tion provides precise alignment and sufficient contact 
pressure between the liquid crystal display and printed 
circuit board to maintain reliable electrical contact 
therebetween under a variety of environmental condi 
tions. The system provides flexibility in the choice of 
display dimensions and is particularly well-suited for 
large displays having high density conductive patterns 
formed thereon. The modular display package provided 
by the alignment system of the present invention facili 
tates assemblying and testing of the display system as 
well as repair and/or replacement thereof. 

DESCRIPTION OF THE DRAWINGS 

FIGS. 1a and 1b are perspective views of the display 
system of the present invention respectively showing a 
liquid crystal display visible within a base member on 
one side and a printed circuit board affixed to the base 
member on the opposite side; 
FIG. 2 is a perspective view of the individual compo 

nents comprising the display system of FIGS. 1a and 1b, 
FIG. 3 shows a printed circuit board being affixed to 

the base member by means of screws; 
FIG. 4 is a cross-sectional view of the display system 

of the present invention; and 
FIG. 5 shows the display system of the present inven 

tion being inserted into an electronic calculator. 
DETAILED DESCRIPTION OF THE 

JNVENTION 

FIG. 1a shows a modular display system 11 in which 
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a liquid crystal display (LCD) 12 having a plurality of 40 
electrical terminals formed on a substrate thereof is 
mounted in a base member 13 so that LCD 12 is visible 
from one side of base member 13. Referring also to FIG. 
1b, LCD 12 is electrically coupled to two integrated 
circuits 14 by means of an insulative substrate such as a 
printed circuit board (PCB) 15 which is fastened to base 
member 13 on the opposite side from which LCD 12 is 
visible to form an integral display package in which 
precise alignment is achieved between LCD 12 and 
PCB 15 for reliable electrical contact therebetween. 
FIG. 2 shows the components which comprise dis 

play system 11 and the various alignment features asso 
ciated therewith. Base member 13 is preferably a rectan 
gular-shaped member having a pair of side members 21a 
and 21b and a pair of end members 22a and 22b inter 
connected to form a hollow chamber 23 therebetween. 
Each of the side members and end members has a ridge 
member 24 projecting therefrom into chamber 23 for 
supporting LCD 12 in a fixed position within base mem 
ber 13. End member 22a further includes a wedge 
shaped spring member 25 projecting therefrom into 
chamber 23 for biasing LCD 12 toward end member 
22b, which provides a reference position for aligning 
LCD 12. The use of spring member 25 provides addi 
tional flexibility of the selection of display dimensions 
while maintaining precise alignment of LCD 12. End 
member 22b has an arrow indicator marked thereon to 
facilitate proper orientation of LCD 12 and PCB 15 
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4. 
with respect to base member 13. Side members 21a and 
21b each have three alignment posts 26 extending verti 
cally therefrom and four openings 27 therein for coop 
erating with corresponding alignment features of PCB 
15 as will be described below. 

Display system 11 is assembled by first placing a 
polarizer sheet 28 in base member 13 so that light enter 
ing and leaving LCD 12 is polarized for optimum view 
ing characteristics. One corner 28a of polarizer 28 is cut 
diagonally to serve as a reference point for properly 
orienting polarizer 28 with respect to base member 13. 
LCD 12 is then loaded into base member 13 and biased 
toward the reference position of end member 22b by 
spring member 25. LCD 12 preferably includes a refer 
ence indicator (not shown), such as an arrow, marked 
thereon to facilitate proper orientation thereof with 
respect to base member 13. 
A pair of compressible rubber strips 29a and 29b with 

respective patterns of conductors formed on a surface 
thereof are disposed adjacent to LCD 12 and on oppo 
site sides thereof so that the conductors are in electrical 
contact with respective electrical terminals of LCD 12. 
In another feature of the invention, a portion of both 
rubber strips 29a and 29b equivalent to approximately 
10-30% of the thickness thereof extends above LCD 12 
in a direction toward PCB 15 so that when PCB 15 is 
fastened to base member 13, PCB 15 will exert biasing 
pressure on LCD 12 by means of compressible strips 
29a and 29b, thereby maintaining LCD 12 in a rigid 
position and providing sufficient contact pressure be 
tween PCB 15 and LCD 12 for reliable electrical 
contact therebetween. 
PCB 15 has a plurality of electrical conductors 

formed on a surface 15a thereof for engaging the con 
ductors of rubber strips 29a and 29b. An electrical cir 
cuit, which may include one or more integrated circuits 
14 packaged within covers 14.a for controlling the oper 
ation of LCD 12, is mounted on opposite side 15b of 
PCB 15 and electrically coupled to the electrical con 
ductors on side 15a, PCB 15 further includes a plurality 
of openings 31 extending therethrough for being posi 
tioned in registration with respective alignment posts 26 
or, alternatively, with respective openings 27 in base 
member 13. The primary means of fastening PCB 15 
and base member 13 together is by mating alignment 
posts 26 with respective openings 31 and staking posts 
26 so that PCB 15 is held rigidly against base member 
13. When PCB 15 is affixed to base member 13, the 
electrical conductors on side 15a engage the conductors 
of rubber strips 29a and 29b, thereby electrically cou 
pling PCB 15 to LCD 12. Pressure is exerted on PCB 15 
by the staked posts to bias it toward LCD 12, thereby 
compressing rubber strips 29a and 29b and applying 
sufficient contact pressure between PCB 15 and LCD 
12 to effect and maintain good and reliable electrical 
contact therebetween. Electrical contact is therefore 
maintained between LCD 12 and an external circuit 
such as integrated circuit 14. PCB 15 preferably has a 
reference indicator marked thereon for facilitating ori 
entation thereof with respect to base member 13. 

In an alternative embodiment PCB 15 is comprised of 
multiple printed circuit boards each having an inte 
grated circuit 14 associated therewith. By rearranging 
posts 26 and openings 27 in base member 13, base mem 
ber 13 is able to accomodate multiple printed circuit 
boards. For example, the two integrated circuits 14 
shown in FIG. 2 may be disposed on two separate 
printed circuit boards (indicated by the dashed line on 
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PCB 15) so that each integrated circuit 14 can be sepa 
rately interconnected with LCD 12 to facilitate assem 
bly, repair and replacement. Each printed circuit board 
is preferably connected to base member 13 by means of 
four alignment posts 26 so that base member 13 is refit 
ted to include eight alignment posts 26. 

In another feature of the invention, repair and re 
placement of display system 11 and associated compo 
nents are facilitated by including a secondary means of 
affixing PCB 15 and base member 13 together. If it is 
desired to disassemble display system 11 for repair and 
/or replacement, posts 26 are cut and PCB 15 is disen 
gaged from base member 13. Once repair and/or re 
placement is completed, the unit is reassembled by lin 
ing up selected openings 31 in PCB 15 with respective 
openings 27 in base member 13 and inserting a screw 
member 32 into each respective pair of openings for 
locking PCB 15 and base member 13 together, as shown 
in FIG. 3. Screw members 32 are removable to facilitate 
subsequent repair and/or replacement. 
A cross-section of display system 11 as assembled is 

shown in FIG. 4. LCD 12 is mounted in base member 13 
with rubber strips 29a and 29b positioned adjacent to 
LCD 12 and on opposite sides thereof. Display system 
11 is preferably inserted as a modular unit into an elec 
tronic system 34 such as an electronic calculator, as 
shown in FIG. 5. Display system 11 is electrically inter 
faced with the electronic system by means of conduc 
tive pads formed on an extension portion 33 of PCB 15 
(see FIG. 1a). 
Although the invention has been described with ref 

erence to a liquid crystal display, it will be recognized 
by those skilled in the art that the present invention in 
applicable to other electrically-responsive displays, 
such as, for example, gas discharge displays and vacuum 
fluorescent displays, which are capable of being 
mounted in a rigid frame and aligned with respect to an 
external electrical circuit. The display system of the 
present invention provides a modular display package 
having a self-aligning capability which solves the prob 
lems of precisely aligning a display with respect to an 
texternal device such as a printed circuit board and ap 
plying sufficient mechanical pressure to effect and 
maintain good and reliable electrical contact between 
the display and printed circuit board. The alignment 
system of the present invention is particularly well 
suited for complex liquid crystal displays having a high 
density conductive pattern formed thereon for which 
precise alignment is critical. The modular display sys 
tem of the present invention has the further advantage 
of facilitating assembly testing, repair and replacement 
of the display and associated components because the 
unit can be tested for proper operation prior to being 
integrated into an electronic system. 

Various embodiments of the invention have now 
been described in detail. Since it is obvious that many 
changes and modifications can be made in the above 
details without departing from the nature and spirit of 
the invention, it is understood that the invention is not 
to be limited to these details except as set forth in the 
appended claims. 
What is claimed is: -- 
1. A system for aligning an electrically-responsive 

display device having a plurality of electrically conduc 
tive terminals with respect to a substrate member to 
effectuate electrical interconnection between said dis 
play device and an electrical circuit member mounted 
on said substrate member, said system comprising: 
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6 
(a) an insulative substrate member having a plurality 

of electrical conductors formed thereon, each of 
said electrical conductors being electrically con 
nected to said electrical circuit, said substrate mem 
ber further including a plurality of openings ex 
tending therethrough; 

(b) spacer material having a pattern of electrical con 
ductors on a surface thereof, said spacer member 
being disposed adjacent to said substrate member 
with said electrical conductors on said surface 
thereof in electrical contact with respective ones of 
said plurality of electrical conductors of said sub 
strate member; and 

(c) a base member for retaining said display device in 
a fixed position between said base member and said 
insulative substrate member, said base member 
including a plurality of alignment posts extending 
outwardly therefrom for mating with respective 
openings of said substrate member, said base mem 
ber being mechanically biased toward said sub 
strate member thereby biasing said display device 
toward said spacer material and said spacer mate 
rial toward said substrate member for electrically 
connecting said electrically conductive terminals 
to said electrical conductors of said spacer material 
thereby electrically connecting said electrically 
conductive terminals to respective ones of said 
electrical conductors of said substrate member and 
for mechanically holding said display device, said 
base member further including a flexible spring 
member for exerting biasing pressure on said dis 
play device in a direction perpendicular to said 
biasing of said display device toward said substrate 
member to maintain said display device in a fixed 
position with respect to a predetermined reference 
position on said base member thereby facilitating 
alignment of said display device with said substrate 
member. w 

2. The system according to claim 1 wherein said 
biasing pressure of said flexible spring member is ex 
erted in a direction parallel to a major surface of said 
display device. 

3. The system according to claim 1 wherein said base 
member has a reference indicator marked thereon for 
indicating the proper orientation of said display device 
and said substrate member with respect thereto. 

4. The system according to claim 1 wherein said base 
member is of rectangular dimensions having two side 
members and two end members interconnected to form 
a hollow chamber therebetween for receiving the dis 
play device therein, said side members being longer 
than said end members. 

5. The system according to claim 4 wherein each of 
the side members and end members includes a ridge 
member projecting therefrom into said chamber along 
at least a portion of each side member and end member 
for supporting said display device within said chamber. 

6. The system according to claim 4 wherein each of 
said side members has three alignment posts extending 
outwardly therefrom in a direction perpendicular to a 
major surface of the display device. 

7. The system according to claim 4 wherein each of 
said side members has four alignment posts extending 
outwardly therefrom in a direction perpendicular to a 
major surface of the display device. 

8. The system according to claim 4 wherein said 
flexible spring member is disposed on one of said end 
members and projects therefrom into said chamber for 
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biasing said display device toward the other end mem 
ber thereby maintaining said display device in a fixed 
position with respect to said other end member. 

9. The system according to claim 8 wherein said 
spring member is a wedge-shaped tab member com 
prised of a plastic material. 

10. A method of aligning an electrically responsive 
display device having a plurality of electrically conduc 
tive terminals with respect to a substrate member to 
effect electrical contact between the terminals of said 
display device and an electrical circuit mounted on said 
substrate member, said method comprising the steps of: 

(a) providing a base member having a plurality of 
alignment posts extending outwardly therefrom for 
retaining said display device in a fixed position 
therein; 

(b) positioning said display device in a predetermined 
position within said base member; 

(c) placing spacer material having a pattern of electri 
cal conductors on a surface thereof adjacent to said 
display device within said base member with said 
conductors in electrical contact with the terminals 
of said display device; 

(d) providing an insulative substrate member having a 
plurality of electrical conductors thereon, each of 
said electrical conductors being electrically con 
nected to said electrical circuit, said substrate mem 
ber further including a plurality of openings ex 
tending therethrough; and 

(e) positioning said substrate member so that said 
openings are in mating engagement with said align 
ment posts and said display device is between said 
base member and said insulative substrate member 
and mechanically biasing said substrate member 
toward said base member thereby biasing said dis 
play device toward said spacer material and said 
spacer material toward said substrate member, for 
electrically connecting said electrical conductors 
of said substrate member with selected ones of the 
electrical conductors of said spacer material, 
thereby electrically interconnecting the terminals 
of said display device with said electrical circuit 
and for mechanically holding said display device. 

11. A system for aligning an electrically-responsive 
display device having a plurality of electrically conduc 
tive terminals with respect to a substrate member to 
effectuate electrical interconnection between said dis 
play device and an electrical circuit member mounted 
on said substrate member, said system comprising: 

(a) an insulative substrate member having a plurality 
of electrical conductors formed thereon, each of 
said electrical conductors being electrically con 
nected to said electrical circuit, said substrate mem 
ber further including a plurality of openings ex 
tending therethrough; 

(b) spacer material having a pattern of electrical con 
ductors on a surface thereof, said spacer material 
being disposed adjacent to said substrate member 
with said electrical conductors on said surface 
thereof in electrical contact with respective ones of 
said plurality of electrical conductors of said sub 
strate member; and 

(c) a base member for retaining said display device in 
a fixed position between said base member and said 
insulative substrate member, said base member 
including a plurality of alignment posts extending 
outwardly therefrom for mating with respective 
openings of said substrate member, said base mem 
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8 
ber being mechanically biased toward said sub 
strate member thereby biasing said display device 
toward said spacer material and said spacer mate 
rial toward said substrate member for electrically 
connecting said electrically conductive terminals 
to said electrical conductors of said spacer material 
thereby electrically connecting said electrically 
conductive terminals to respective ones of said 
electrical conductors of said substrate member and 
for mechanically holding said display device. 

12. The system according to claim 11 wherein said 
display device is a liquid crystal display and said sub 
strate member is a printed circuit board. 

13. The system according to claim 12 wherein said 
liquid crystal display is of the twisted nematic type 
having a polarizer sheet associated therewith. 

14. The system according to claim 11 wherein said 
spacer material is comprised of a pair of rubber strips 
each having a respective pattern of conductors on a 
surface thereof, said rubber strips being positioned in 
contact with said display device on opposite sides 
thereof so that the conductors of each strip are in elec 
trical contact with respective electrical terminals of the 
display device. 

15. The system according to claim 11 wherein said 
alignment posts are staked for mechanically biasing said 
base member toward said substrate member to hold said 
substrate member in a fixed position with respect to said 
base member. 

16. The system according to claim 11 wherein said 
base member includes a plurality of openings positioned 
along the perimeter thereof in registration with respec 
tive openings in said substrate member for allowing the 
substrate member and base member to be affixed to 
gether by means of screw members, said screw men 
bers being removable to permit disengagement of said 
substrate member from said base member. 

17. A system comprising: 
(a) a liquid crystal display device having a plurality of 

electrically conductive terminal members on a 
substrate thereof; 

(b) an electrically insulative circuit board having a 
plurality of openings extending therethrough, said 
circuit board having a plurality of electrical con 
ductors on a surface thereof. 

(c) first and second compressible spacer members 
positioned in contact with said circuit board, said 
spacer members each having a pattern of conduc 
tors formed on the surface thereof, said conductors 
being in electrical contact with respective ones of 
said plurality of electrical conductors of said cir 
cuit board; 

(d) a base member for retaining said display device in 
a fixed position between said base member and said 
electrically insulative circuit board, said base men 
ber including a plurality of alignment ports extend 
ing outwardly therefrom for mating with respec 
tive openings of said circuit board, said base mem 
ber being mechanically biased toward said circuit 
board thereby biasing said display device toward 
said spacer members and said spacer members 
toward said circuit board for electrically connect 
ing said terminal members to said conductors of 
said spacer members thereby electrically connect 
ing said terminal members to said electrical con 
ductors of said circuit board and for mechanically 
holding said display device; and 
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(e) at least one circuit member mounted on said cir 

cuit board and electrically connected to said plural 
ity of electrical conductors of said circuit board for 
controlling operation of said liquid crystal display 
device. 5 

18. The system according to claim 17 wherein said 
alignment posts are staked for mechanically biasing said 
base member toward said circuit board to hold said 
circuit board in a fixed position with respect to said base 
member. 10 

19. The system according to claim 17 wherein said at 
least one circuit element is mounted on a surface of the 
circuit board opposite to the surface thereof which is in 
contact with the first and second spacer members. 

20. The system according to claim 19 wherein said at 15 
least one circuit element is comprised of two integrated 
circuits. 

21. The system according to claim 17 wherein said 
base member includes a plurality of openings positioned 
along the perimeter thereof in registration with respec- 20 
tive openings in said circuit board for allowing the 
circuit board and base member to be affixed together by 
means of screw members, said screw members being 
removable to permit disengagement of said circuit 
board from said base member. 25 

22. An electronic calculator having input means for 
entering information into said calculator, memory 
means for storing information entered into said calcula 
tor by said input means, computing means for perform 
ing numerical computations in accordance with the 30 
information in said memory means and display means 
for displaying information entered and results of com 
putations wherein said display means comprises: 

(a) a liquid crystal display device having a plurality of 
electrically conductive terminal members on a 35 
substrate thereof; 

(b) an electrically insulative circuit board having a 
plurality of openings extending therethrough, said 
circuit board having a plurality of electrical con 
ductors on a surface thereof; 40 

(c) first and second compressible spacer members 
positioned in contact with said circuit board, said 
spacer members each having a pattern of conduc 
tors formed on the surface thereof, said conductors 
being in electrical contact with respective ones of 45 
said plurality of electrical conductors of said cir 
cuit board; 

(d) a base member for retaining said display device in 
a fixed position between said base member and said 
electrically insulative circuit board, said base mem- 50 
ber including a plurality of alignment ports extend 
ing outwardly therefrom for mating with respec 
tive openings of said circuit board, said base mem 
ber being mechanically biased toward said circuit 
board thereby biasing said display device toward 55 
said spacer members and said spacer members 
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10 
toward said circuit board for electrically connect 
ing said terminal members to said conductors of 
said spacer members thereby electrically connect 
ing said terminal members to said electrical con 
ductors of said circuit board and for mechanically 
holding said display device; and 

(e) at least one circuit member mounted on said cir 
cuit board and electrically connected to said plural 
ity of electrical conductors of said circuit board for 
controlling operation of said liquid crystal display 
device. 

23. A system comprising: 
(a) a liquid crystal display device having a plurality of 

electrically conductive terminal members on a 
substrate thereof; 

(b) an electrically insulative circuit board having a 
plurality of openings extending therethrough, said 
circuit board having a plurality of electrical con 
ductors on a surface thereof; 

(c) first and second compressible spacer members 
positioned in contact with said circuit board, said 
spacer members each having a pattern of conduc 
tors formed on the surface thereof, said conductors 
being in electrical contact with respective ones of 
said plurality of electrical conductors of said cir 
cuit board; 

(d) a base member for retaining said display device in 
a fixed position between said base member and said 
electrically insulative circuit board, said base mem 
ber including a plurality of alignment posts extend 
ing outwardly therefrom for mating with respec 
tive openings of said circuit board, said base mem 
ber being mechanically biased toward said circuit 
board thereby biasing said display device toward 
said spacer members and said spacer members 
toward said circuit board for electrically connect 
ing said terminal members to said conductors of 
said spacer members thereby electrically connect 
ing said terminal members to said electrical con 
ductors of said circuit board and for mechanically 
holding said display device, said base member fur 
ther including a flexible spring member for exerting 
biasing pressure on said display device in a direc 
tion perpendicular to said biasing of said display 
device toward said substrate member to maintain 
said display device in a fixed position with respect 
to a predetermined reference position on said base 
member thereby facilitating alignment of said dis 
play device with said substrate member; and 

(e) at least one circuit member mounted on said cir 
cuit board and electrically connected to said plural 
ity of electrical conductors of said circuit board for 
controlling operation of said liquid crystal display 
device. 
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